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(57) Abstract: A floor cleaning sheet 

(I) impregnated with an aqueous 
detergent is used as attached to a 
cleaning part (11) of a cleaning tool 
(10) having a handle (12) of suck 
form connected to the cleaning part 

(II) . The surface layer of the floor 
cleaning sheet (1) which is to be 
brought into contact with a floor 
comprises nonwoven fabric formed 
by fiber entanglement of a fiber web 
and has a static friction resistance 
of 900 to 2500 cN arainsr *120Q-jrrit 
sandpaper. 
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DESCRIPTION 
Floor Cleaning Sheet 

Technical Field: 

The present invention relates to a disposable cleaning sheet which is removably 
5 fitted to a mop-like cleaning tool. More particularly it relates to a floor cleaning sheet for 
both domestic and business uses for cleaning and maintaining floors, i.e.. removing dust, 
hair, solid foreign matter, stain, etc. from a floor and giving protection or a polish to a floor. 

Background Art: 

In the field of dry cleaning of floors to remove dust, lint, etc., a tufted mop having its 
10 fiber treated with an oil agent and a mop-like cleaning tool having a disposable sheet are 
known as handy cleaning tools for cleaning a wide area of a floor. With these types of 
cleaning tools, however, stains of a floor cannot be removed, and dust is not removed 
sufficiently. 

Cleaning a floor to remove stains, dust, etc. has traditionally been done with a 
15 soaked and squeezed duster in a crouch. Giving protection or a polish to floors has also be 
done in a crouch with a duster or towel impregnated with a wax similarly to the floor 
cleaning. A cleaning sheet which is impregnated with a detergent and held in a hand to 
give a wipe is also known as disclosed, e.g., in Japanese Utility Model 25 16320. When the 
cleaning sheet of this type is attached to a mop-like cleaning tool, however, it is difficult to 
2 0 obtain both floor cleaning performance for stains and manageability of the cleaning tool 
with a hand. 

WO99/508256 (unexamined published international patent application) discloses a 
cleaning sheet which is impregnated with a detergent and used in a hand to give a wipe. 
This cleaning sheet has long fibers which can project over the sheet surface as a result of 
25 wiping. However, when the cleaning sheet is attached to a mop-like cleaning tool and used 
for cleaning, the long fibers are sometimes caught on projections, etc. of a floor to break the 
sheet. The above publication says that it is preferred for the sheet to be made of 
hydrophobic fibers where it is to be impregnated with an aqueous detergent. In such case, 
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when the sheet is attached to a mop-like cleaning tool, the detergent is released too much in 
the beginning of wiping, failing to sustain the ability to clean a wide area. Besides, the 
ability to remove stains or dust is not sufficient. 

Therefore, it is a generally followed method to carry out cleaning with a disposable 
5 product of sheet type while supplying a detergent, water, etc. to the sheet or the floor to be 
cleaned, as described in Japanese Patent Laid-Open Nos. 262883/98 and 286206/98 and 
Japanese Patent 2915840. Such a cleaning manner, however, is very troublesome because 
a user should have a detergent container in her/his hand in addition to the mop-like cleaning 
tool, or because the sheet should be detached from the cleaning tool in the course of 

10 cleaning to re-wet it. Further, if the squeeze after wetting is weak, too much water would 
be released in the initial stage of cleaning, which could rather spread the dirt. Where the 
handle of the tool has as low strength as that of the dry cleaning mop, the manageability of 
the mop may be reduced. Such cleaning can cause damages such as cracks to some kinds 
of wooden flooring. Furthermore, the sheet according to the above publications has a spun 

15 lace nonwoven fabric on its surface, which has insufficient capability of catching hair or lint 
in a wet state. 

Japanese Patent Laid-Open Nos. 192285/93, 17361/94, and 17356/94 disclose a 
detergent impregnation type cleaning sheet having excellent capability of catching hair and 
lint, which comprises a net sheet having on one or both sides thereof a fiber web in a unitary 

20 body and which has an uneven configuration. Japanese Patent Laid-Open Nos. 14858/94 
and 14859/94 disclose a detergent impregnation type cleaning sheet having excellent 
capability of catching hair and lint, which comprises a heat-shrunken base sheet and a fiber 
web in a unitary body and has an uneven configuration. The sheets disclosed in these 
publications need heat shrink to make the uneven configuration, which reduces productivity 

25 and increases production cost. 

Japanese Patent Laid-Open No. 287899/98 discloses a cleaning sheet impregnated 
with a detergent containing spherical particles having an average particle size of 0.01 to 
1 5 pm and having a viscosity of 2 to 500 mPa-s. This sheet is excellent in rubbing out dirt 
from the surface to be cleaned and lifting the dirt from the surface. Another wipe with a 
30 dry sheet, etc. is required, however, to wipe up the lifted dirt together with the spherical 
particles. 
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Japanese Patent 2765690 discloses a dry cleaning sheet comprising a net sheet and a 
nonwoven fiber aggregate formed by fiber entanglement, the net sheet and the fiber 
aggregate being united into one body by entanglement. It also discloses the relationship 
between the degree of fiber entanglement and the cleaning performance. However, this 
sheet is of dry type, and is not optimized for a sheet of wet type in which an aqueous 
detergent is impregnated. 

Disclosure of the Invention: 

Accordingly, an object of the present invention is to provide a wet type floor 
cleaning sheet to be attached to a mop-like cleaning tool, with which stain or dust can be 
cleared of a floor without requiring another wipe, which is inexpensive, and which is 
capable of catching up hair and lint. 

Another object of the present invention is to provide a floor cleaning sheet which 
can be used for cleaning a wide area and, when attached to a mop-like cleaning tool, can be 
operated handily with a single hand. 

Still another object of the present invention is to provide a floor cleaning sheet 
which serves for giving a floor protection, a polish, and disinfection. 

As a result of the extensive study for obtaining a cleaning sheet satisfactorily 
optimized for wet type, the inventors of the present invention have found that it is 
advantageous to make the degree of fiber entanglement relatively lower than that of a 
cleaning sheet of dry type, and have also found that the detergent-impregnated wet sheet 
having such lower degree of fiber entanglement is capable of catching up fibrous dusts such 
as hair and lint and is prevented from falling-off of the constituent fibers and has good 
mangeability. 

The present invention has accomplished the above objects by providing a floor 
cleaning sheet impregnated with an aqueous detergent to be attached to a cleaning pari of a 
cleaning tool having a handle of stick form connected to the cleaning part wherein the 
surface layer of the sheet which is to be brought into contact with a floor comprises 
nonwoven fabric formed by fiber entanglement of a fiber web, and the surface layer has a 
static friction resistance of 900 to 2500 cN against #1200-grit sandpaper. 
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The present invention also has accomplished the above objects by providing a floor 
cleaning sheet impregnated with an r.queous detergent to be attached to a cleaning part of a 
cleaning tool having a handle of stick form connected to the cleaning part wherein: 

the floor cleaning sheet releases 0.004 to 0.04 g/100 crrr of the aqueous detergent 
5 under a load of 400 g/100 cnr and has a large number of projections and depressions on the 
surface thereof, and 

the aqueous detergent is present in an amount of 100 to 1000% by weight based on 
the dry weight of the sheet. 

Brief Description of the Drawings: 

10 Fig. 1 is a schematic perspective showing an embodiment of the floor cleaning sheet 

of the present invention. 

Fig. 2 schematically illustrates a method of measuring a static friction resistance. 

Fig. 3 schematically illustrates a method of measuring an amount of a detergent 
released. 

15 Fig. 4 is a perspective showing the floor cleaning sheet of the invention as attached 

to a cleaning tool. 

Fig. 5 schematically shows a method of measuring a load required at the start of 

wiping. 

Fig. 6 schematically depicts a method of measuring a friction resistance in cleaning 
20 floorboard with the floor cleaning sheet of the invention. 

Best Mode for Carrying out the Invention: 

The present invention will be described with reference to its preferred embodiments 
in the practice by referring to the accompanying drawings. Fig. 1 is a schematic 
perspective of one embodiment of the floor cleaning sheet (hereinafter simply referred to as 
25 a cleaning sheet) according to the present invention. 

The clp^nin^ ^Vef 1 according to this embodiment is ? wet ?H?pt impregnated with 
an aqueous detergent, the sheet having a unitary multilayered structure comprising an inner 
layer 2 and a pair of outer layers 3 and 3, between which the inner layer 2 is sandwiched. 

In order to catch up hair or lint on a floor, the surface layer of the cleaning sheet 1 
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which is brought into contact with a floor when used, i.e., the outer layer 3 in this 
embodiment, is made of nonwoven fabric formed by fiber entanglement of a fiber web, and 
it is preferred for the individual fibers constituting the surface layer to have a high degree of 
freedom, that is, it is preferred for the fibers of the surface layer to have a low degree of 
5 entanglement. The inventors of the present invention have unexpectedly found that the 
cleaning sheet of the present invention has the best condition of fiber entanglement lying in 
relatively lower range than a cleaning sheet of dry type which consists of the fiber 
entanglement of the constituent fibers. The inventors have also found that the falling-off 
of the constituent fibers can be prevented by lowering the degree of fiber entanglement than 
10 that of a cleaning sheet of dry type. While the outer layer 3 corresponds to the surface 
layer in this embodiment, the term "surface layer" denotes the surface and its vicinity of a 
sheet where the detergent-impregnated sheet has a single layer structure. 

The degree of fiber entanglement in the surface layer (outer layer 3) of the cleaning 
sheet 1 according to the present embodiment can be represented by a static friction 

15 resistance. The static friction resistance can be measured by the method illustrated in Fig. 
2. Sandpaper 20 (Techno sander, 1200-grit; water-resistant paper available from 3M) is 
stuck to a weight 21 having a 10 cm by 10 cm base (the total weight inclusive of the 
sandpaper: 400 g). The weight 21 is placed on an aqueous detergent-impregnated cleaning 
sheet 22 (200 mm x 280 mm) which is firmly fixed on a horizontal mount 23, with the 

20 abrasive surface of the sandpaper in contact with the cleaning sheet. A thread 24 is 
attached to a side of the weight, and the other end of the thread 24 is attached to a load cell 
26 of a tensile tester (RTM-25, supplied by ORIENTEC Co.) through a pulley 25. The 
tensile tester is operated to move the weight 21 in a horizontal direction by 30 mm at a 
speed of 500 mm/min, and the maximum static friction resistance in the initial movement is 

25 measured, which is taken as an indication of the degree of fiber entanglement of the surface 
layer. The measurement is made in both the machine direction (MD, i.e., the sheet running 
direction in the production of the cleaning sheet) and the cross direction (CD) of the sheet. 
The sandpaper is exchanged with new one for every measurement. 

Where the fibers of the surface layer in the aqueous detergent-impregnated cleaning 
30 sheet are in a less entangled state, i.e., where the individual fibers have a higher degree of 
freedom, they catch on the sandpaper to a higher degree, tending to show a higher static 
friction resistance. 
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The static friction resistance of the surface layer in the cleaning sheet 1, which is 
indicative of the degree of fiber entanglement, is 900 to 2500 cN. If it is less than 900 cN, 
sufficient ability to catch up hair or lint is hard to secure. If it exceeds 2500 cN, the sheet 
has so low surface strength that the fibers catch on fine projections, etc. of a floor, making 
5 the mop less manageable. In addition, the fibers constituting the sheet tend to fall-off 
during cleaning operation. In order to secure both capability of catching hair and lint and 
the surface strength of the cleaning sheet, i.e., the manageability of the mop, the static 
friction resistance is preferably 1 100 to 2200 cN, particularly 1200 to 2000 cN. While it is 
the most desirable that the static friction resistance be in that range in both the MD and CD 
10 of the cleaning sheet 1, the static friction resistance in either one of the directions falling 
within that range is sufficient. 

The outer layer 3 which constitutes the multilayered sheet serves as the surface layer 
of the cleaning sheet 1 according to the present embodiment and as a site that is brought into 
contact with a floor in using the cleaning sheet 1. For the cleaning sheet 1 to have 

15 sufficient surface strength, the outer layer 3 is preferably made of nonwoven fabric 
comprising fibers having a length of 20 mm or longer, particularly 30 to 100 mm, especially 
35 to 65 mm. Not all the fibers making "the nonwoven fabric comprising 20 mm or longer 
fibers" do not need to have a fiber length of 20 mm or more. It is acceptable for the 
nonwoven fabric to comprise fibers shorter than 20 mm that may be present in the raw 

20 material of the nonwoven fabric and/or unavoidably incorporated and/or generated during 
production of the nonwoven fabric. 

It is preferred for the cleaning sheet 1 to release 0.004 to 0.04 g/100 cnr of the 
aqueous detergent under a load of 400 g/100 cnr for obtaining improved stain removing 
performance and improved manageability in cleaning with a mop-like cleaning tool to 
25 which the cleaning sheet 1 is attached. The amount of the aqueous detergent to be released 
will hereinafter referred to as an amount of detergent release. For further improving the 
stain removing performance and the mop manageability, a still preferred amount of 
detergent release is 0.005 to 0.03 g/100 cm : , particularly O.OOo to 0.02 g/100 cm". 

The cleaning sheet 1 can be made to have the amount of detergent release fall within 
30 the above range by, for example, controlling the factors hereinafter described, such as the 
area ratio of the projections of the cleaning sheet 1, the difference in level between the 
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projections and the depressions, the amount of the impregnated aqueous detergent, and the 
hydrophilicity, bulkiness, etc. of the sheet to be impregnated with the aqueous detergent (the 
multilayered sheet in this particular embodiment). 

The amount of detergent release is measured by the method depicted in Fig. 3. A 
5 cleaning sheet impregnated with a prescribed amount of an aqueous detergent is cut into a 
size of 100 x 100 mm without being compressed, and the cut piece 1 is placed on a 1 10 x 
110 mm acrylic plate 40. A weight 41 weighing 400 g whose base measures 100 x 
100 mm is put on the cleaning sheet 1 and left to stand for 1 minute. The weight 41 and 
the cleaning sheet 1 are removed, and the amount of the detergent released on the acrylic 
10 plate 40 is measured quickly on a balance. 

As shown in Fig. 1, the multilayered sheet has been heat-embossed in a rhombus 
pattern to have on its surface a large number of projections 4, 4, ... and linear depressions 5 
bordering the projections 4. Such a surface configuration reduces the frictional resistance 
of the cleaning sheet 1 against a floor in floor cleaning and makes it easy to control the 

15 amount of the aqueous detergent to be released within the above-described range. The 
depressed parts 5 are made denser than the projected parts 4 by heat and pressure 
application in heat embossing. For securing both the capability of catching hair and lint 
and the mop manageability, the projections 4 preferably range in area from 30 to 95%, 
particularly 40 to 85%, especially 50 to 80%, based on the apparent area of the cleaning 

20 surface of the cleaning sheet 1. The language "apparent area of the cleaning surface of the 
cleaning sheet 1" as used here means the area of the cleaning surface of the cleaning sheet 1 
seen in its plan view. 

The method of forming the unevenness on the multilayered sheet is not limited to the 
above-described heat embossing, and other methods can be adopted. Useful other methods 

25 include a method comprising integrally laminating a heat crimping fiber web or a heat 
shrinkable fiber web with a non-heat-crimping fiber web or a non-heat-shrinkable fiber web 
and subjecting the multilayered sheet to heat treatment to develop unevenness, a method 
comprising bonding a heat shrinking film and a fiber web at predetermined positions and 
heat treating the combination to develop unevenness, a method comprising joining a heat 

30 shrinking net and a fiber web into a unitary body by, e.g.. a water jet process, and then heat 
treating the combination to develop unevenness, a method in which the pattern of a carrier 


WO 01/52713 


PCT/JPO 1/002 18 


8 

wire is transferred to a web to gi"e unevenness to the web in the production of spun lace 
nonwoven fabric, and a method comprising placing a fiber web on a patterning net and 
sucking the web to transfer the pattern to the web to make the web uneven. 

The area of the projections 4 is measured as follows. A cleaning sheet (10 cm x 
5 10 cm) impregnated with a prescribed amount of an aqueous detergent is spread out on 
paper for penmanship practice which turns black on being wetted with water (KN37-10, 
available from Gochikuseishodo K.K.). A 25 g acrylic plate of 10 cm by 10 cm is put on 
the cleaning sheet, and a 2000 g weight is put on the acrylic plate. After 60 seconds, the 
weight and the acrylic plate are removed quickly. The area of the paper having turned to 
10 black is measured by use of an image analyzer (New Qube, available from Nexus Co., Ltd.), 
which is regarded as the area of the projections 4. The area of the projections 4 is divided 
by 100 cm" (the apparent area of the cleaning surface of the cleaning sheet), and the quotient 
is taken as an area ratio of the projections 4. 

Although the pattern of the depressions 5 made by embossing is not particularly 
15 limited to the one shown in Fig. 1, it is preferred that the depressed pattern comprises at 
least in parts thereof continuous straight and/or curved lines. It is particularly preferred for 
maintaining the surface strength of the cleaning sheet 1 that continuous linear depressions 5 
cross each other to encircle the individual projections 4. Where the depressions 5 are 
linear or curved, the line width is preferably 0.5 to 3 mm. The distance between 
20 depressions 5 is appropriately adjusted according to the characteristics required of the 
cleaning sheet 1. An emboss pattern made of a combination of the above described linear 
pattern and a discontinuous dot pattern is also suitable. 

The difference in level between the projections 4 and the depressions 5 on the 
cleaning sheet 1 is preferably controlled so that the amount of detergent release may fall 
25 within the above range. Specifically, the difference in level is preferably 0.02 to 1 mm, 
particularly 0.04 to 0.7 mm. The difference of level is measured by observing a section of 
the cleaning sheet 1 under a microscope, etc. 

The outer layer 3 of the multilayered sheet is made of nonwoven fabric as stated 
above. From the standpoint of the sheet texture and the capability of catching hair and lint, 
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the nonwoven fabric is preferably spun lace nonwoven fabric, which can have a low degree 
of entanglement. 

It is preferred for the fiber constituting the outer layer 3 to comprise a hydrophilic 
cellulose fiber and a low-melting thermoplastic fiber to maintain the cleaning performance, 
5 the manageability, and the sheet strength. 

Because hydrophilic cellulose fiber exhibits excellent performance in re-absorbing 
dirty liquid having dissolved or dispersed stain and dust, it is preferably present in a 
proportion of 30 to 98% by weight, particularly 50 to 90% by weight, based on the weight 
of the outer layer 3 so as to remove stain and dust efficiently. The hydrophilic cellulose 
10 fiber includes rayon and cotton fiber. 

The low-melting thermoplastic fiber is preferably present in a proportion of 2 to 70% 
by weight, particularly 1 0 to 50% by weight, based on the weight of the outer layer 3 so as 
to improve the sheet strength after heat embossing and the manageability. 

The low-melting thermoplastic fiber preferably has a melting point of 200°C or 
15 lower, particularly 170°C or lower. Such fibers include polyethylene fiber, polypropylene 
fiber, low-melting type polyethylene terephthalate fiber, polyvinyl alcohol fiber, core/sheath 
conjugate fiber having the low-melting fiber as a sheath and a high-melting fiber as a core, 
and side-by-side conjugate fiber having the low-melting fiber and a high-melting fiber. 

For improving the cleaning performance, the manageability, and the sheet texture, 
20 the outer layer 3 can further contain other synthetic fiber in addition to the above-mentioned 
hydrophilic cellulose fiber and low-melting thermoplastic fiber. Useful other synthetic 
fibers include polyester fiber, polyacrylonitrile fiber, nylon fiber, acetate fiber, polyvinyl 
alcohol fiber, and polyvinyl chloride fiber. 

The diameter of the fiber constituting the outer layer 3 is preferably, but not limited 
25 to, 3.3 dtex or smaller. Fibers of 0.5 to 2.0 dtex are still preferred for hair and lint catching 
performance. The fibers may be either long fiber filaments or short fiber staple fibers. 
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The outer layer 3 preferably has a basis weight of 8 to 70 g/m : , particularly 15 to 
30 g/rrr, in relation to the basis weight of the multilayered sheet. The thickness of each 
outer layer 3 is preferably 0.05 to 5 mm. For the hair and lint catching performance in 
view of cost, the thickness is still preferably 0.1 to 2 mm, particularly preferably 0.2 to 
5 1 mm. 

The inner layer 2, which constitutes the multilayered sheet, can be made of various 
sheeting materials, such as paper, nonvvoven fabric, woven fabric, and resin nets. For 
securing the strength of the cleaning sheet these sheeting materials preferably have high 
strength, for example, a breaking strength of 200 cN/25 mm or higher. With a basis weight 

10 of the muitiiayered sheet being 100 g/nr or less, it is preferred that the inner layer 2 be low 
in density and bulky so as to retain an aqueous detergent and to develop the multilayered 
sheet strength, thickness feel and cushioning properties. Preferred materials for making up 
the inner layer with such characteristics include thermally bonded (air-through) nonwoven 
fabric, spun lace nonwoven fabric, and air-laid nonwoven fabric. The breaking strength of 

15 the material is preferably as high as possible, but the practical upper limit would be about 
100 N/25 mm 

Where the inner layer 2 is made of fiber, hydrophilic fibers such as rayon, cotton, 
pulp, and polyvinyl alcohol fiber, can be used. It is also preferred to use hydrophobic fiber 
as a main constituent to form the inner layer 2 with an increased thickness and improved 

20 cushioning properties. Examples of the hydrophobic fiber are polyolefin fiber, such as 
polyethylene or polypropylene, polyester fiber, polyamide fiber, such as nylon, 
polyacrylonitrile fiber, and conjugate fiber of these fibers such as core/sheath fiber and side- 
by-side fiber. It is preferred for these fibers to have three-dimensional crimp to increase 
the thickness of the inner layer 2 and improve the cushioning properties. Where the 

25 multilayered sheet is subjected to a heat treatment to form surface unevenness, heat- 
shrinkable fiber or heat-crimping fiber is used. 

Where the inner layer 2 is made of fiber, the diameter of the fiber is preferably, but 
not limited to, 1 to 7 dtex for increasing the thickness and cushioning properties. The 
length of the fiber is not limited either, and either long fiber filaments or short fiber staple 
30 fibers can be used. 
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The inner layer 2 preferably has a basis weight of 20 to 150 g/nr, particularly 25 to 
80 g/nr, in relation to the basis weight of the multilayered sheet. It preferably has a 
thickness of 0.2 to 4.8 mm. A still preferred thickness is 0.4 to 3 mm, particularly 0.6 to 
2 mm, for securing thickness feel and cushioning properties while bringing the cost within a 
5 level that may not encounter consumer resistance against throwing away after use. 

The multilayered sheet composed of the aforementioned inner layer 2 and outer 
layers 3 is preferably produced by, for example, the following method. Spun lace 
nonwoven fabric having a low degree of entanglement and a high degree of fiber freedom, 
which becomes the outer layers 3, is prepared. Separately, low-density and bulky 
10 thermally bonded nonwoven fabric, which becomes the inner layer 2, is prepared. The 
outer layer 3 is disposed on each side of the inner layer 2, and the three layers are made into 
a unitary body by heat embossing to obtain a multilayered sheet. 

In another preferred method, a fiber web formed by carding, etc. is superposed on 
each side of thermally bonded nonwoven fabric, which becomes the inner layer 2. The 

15 three layers are needled with a high pressure water jet (water needling), whereby fibers of 
the fiber web are entangled among themselves to form spun lace nonwoven fabric as the 
outer layer 3 and, at the same time, the fiber webs are entangled and united with the 
thermally bonded nonwoven fabric as the inner layer 2 to provide a composite spun lace 
nonwoven fabric of low entanglement. The nonwoven fabric thus obtained has a unitary 

20 structure comprising the thermally bonded nonwoven fabric as a sheeting material having, 
on both sides thereof, a nonwoven fiber aggregate (spun lace nonwoven fabric) formed by 
fiber entanglement of the fiber web, in which the fibers of the fiber webs are entangled not 
only among themselves but with the sheeting material to form a unitary body. The 
resulting nonwoven fabric is then subjected to heat embossing to form a multilayered sheet. 

25 In the above method, the degree of fiber entanglement in the multilayered sheet 

depends of the amount of energy given to the fiber web by water needling. The amount of 
energy is governed by various factors including the line speed of manufacture, weight or 
basis weight of the fiber web, configuration of the water jet nozzle such as diameter of 
nozzle hole, number of nozzle holes and shape of nozzle hole, water pressure, number of 

30 nozzles, and quality of water. In order to optimize the degree of fiber entanglement, the 
amount of energy preferably ranges from 200 to 1 800 kJ/kg. If it is less than 200 kJ/kg, 
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the degree of fiber entanglement may become lower, resulting in unfavorable low strength 
of the cleaning sheet. In addition, manufacture of the sheet may become difficult. If it 
exceeds 1800 kJ/kg, the degree of fiber entanglement may become higher and the catching 
of hair and lint may become poor. In order to satisfy better processability of the sheet, 
5 acceptable strength of the sheet during use, and better cleaning performance including 
catching hair and lint, the amount of energy is more preferably 400 to 1500 kJ/kg, still 
preferably 500 to 1200 kJ/kg. In this case, the amount of energy is the value in which the 
outer layers 3, 3 are formed on each side of the inner layer 2. Thus, the half energy is 
required if the single outer layer 3 is formed on one side of the inner layer 2. The term 
10 "kJ" denotes kilojoule and "kg" denotes the weight of the fiber web. In other words, the 
amount of energy means the energy expressed in joule given to I kg of the fiber web. 

The multilayered sheet, namely, the cleaning sheet 1 before being impregnated with 
an aqueous detergent, suitably has a basis weight of 40 to 200 g/nr. With a basis weight 
less than 40 g/nr, it is difficult to impregnate the multilayered sheet with a sufficient 

15 amount of a detergent for wiping a wide floor. A basis weight exceeding 200 g/nr tends to 
make the mop less manageable due to the increased weight and leads to an increase of cost. 
A preferred basis weight of the multilayered sheet is 50 to 1 50 g/nr, particularly 55 to 
100 g/nr. The dry thickness of the multilayered sheet is preferably 0.2 to 10 mm under a 
load of 3 g/nr for securing detergent retentivity, manageability of the cleaning sheet 1, and 

20 sheet strength. With additional considerations for the cleaning sheet's conformity to the 
unevenness of a floor and the cost, a still preferred thickness is 0.4 to 5 mm, particularly 0.6 
to 2 mm. 

The multilayered sheet preferably has a breaking strength of 200 cN/25 mm or 
higher, particularly 300 to 8000 cN/25 mm, which is preferred for preventing fiber fall-off 
25 from the surface layer, securing sufficient strength for cleaning operation, and obtaining hair 
and lint catching performance. It is sufficient only if the multilayered sheet has the above- 
described breaking strength in either one of the machine direction (MD) and the cross 
direction (CD). 

The multilayered sheet is impregnated with an aqueous detergent to provide the 
30 cleaning sheet 1 according to the present embodiment. The characteristics as a wet sheet 
are thus manifested. It is preferred to use an aqueous detergent having a viscosity of 20 to 
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30000 mPa-s at 25°C. Use of an aqueous detergent having a viscosity in this range brings 
about the following advantages. (1) The amount of the aqueous detergent released over a 
floor in the initial stage of cleaning is controlled, and the detergent is released at a uniform 
rate from the beginning to the end of cleaning. Therefore, (2) the sustainability of cleaning 
5 performance in wide area cleaning is improved. (3) Since the release of the aqueous 
detergent is suppressed even in the initial stage of cleaning, the friction resistance of the 
cleaning sheet against the surface to be cleaned is reduced. (4) Since the release of the 
aqueous detergent is under control even in the initial stage of cleaning, the fibers on the 
cleaning sheet surface keep freedom to catch up and hold hair and lint. In detail, if the 

10 viscosity of the aqueous detergent is less than 20 mPa s, it tends to be difficult to control the 
amount of the aqueous detergent released in the initial stage of cleaning. An aqueous 
detergent whose viscosity exceeds 30000 mPa-s tends to have difficulty in impregnating the 
multilayered sheet. For further ensuring the control of the amount of aqueous detergent 
release in the initial stage of cleaning and further improving the ease in the step of 

15 impregnating the multilayered sheet with the aqueous detergent, the viscosity is still 
preferably 100 to 1000mPa-s, particularly 300 to 800 mPas. 

The viscosity of the aqueous detergent is measured with a Brookfield viscometer. 
The rotor to be used and the number of rotations are altered appropriately according to the 
viscosity of the aqueous detergent. 

20 It is preferred that the aqueous detergent contains substantially no water-insoluble 

solid particles. If water-insoluble solid particles are present in the aqueous detergent, the 
solid particles may remain on the cleaned surface and need another wipe. However, 
presence of a trace amount, e.g., up to about 0.1% by weight, of solid particles as impurity is 
allowable. 

25 The aqueous detergent preferably comprises water as a medium, a surface active 

agent, an alkali agent, a thickener, and a water-soluble solvent. It is desirable that all the 
components making up the aqueous detergent be water soluble. From the standpoint of a 
finish after cleaning, the residual nonvolatile content in the aqueous detergent is preferably 
10% by weight or less, still preferably 5% by weight or less, particularly preferably 1% by 

30 weight or less. 
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The surface active agent which can be used include anionic surface active agents, 
nonionic surface active agents, cationic surface active agents, and amphoteric surface active 
agents. Preferred for securing both detergency and finish are nonionic surface active 
agents, such as polyoxyalkylene (alkylene oxide addition molar number: 1 to 20) alkyl 
5 (straight or branched; carbon atom number: 8 to 22) ethers, alkyl (straight or branched; 
carbon atom number: 8 to 22) glycosides (average degree of sugar condensation: 1 to 5), 
sorbitan fatty acid (straight or branched; carbon atom number: 8 to 22) esters, and alkyl 
(straight or branched; carbon atom number: 6 to 22) glycerol ethers; and amphoteric surface 
active agents, such as alkylcarboxybetaines, alkylsulfobetaines, alkylhydroxysulfobetaines, 
10 alkylamidocarboxybetaines, alkylamidosulfobetaines, and alkylamidohydroxysulfobetaines, 
the alky! moiety of these betaines having 8 to 24 carbon atoms. From the standpoint of 
detergency and finish of the cleaned surface, the surface active agent content in the aqueous 
detergent is preferably 0.01 to 1.0% by weight, particularly 0.05 to 0.5% by weight. 

The alkali agents include hydroxides such as sodium hydroxide; carbonates such as 
15 sodium carbonate; alkaline sulfates such as sodium hydrogensulfate; phosphates such as 
sodium primary phosphate; organic alkali metal salts such as sodium acetate and sodium 
succinate; ammonia; alkanolamines such as mono-, di- or triethanolamine; (J-aminoalkanols 
such as 2-amino-2-methyl-l-propanol; and morpholine. From the viewpoint of touch and 
pH buffering properties, alkanolamines such as mono-, di- or triethanolamine, |3- 
20 aminoalkanols such as 2-amino-2-methyl-l-propanol, and morpholine are preferred. From 
the viewpoint of detergency and touch, the alkali content in the aqueous detergent is 
preferably 0.01 to 1% by weight, particularly 0.05 to 0.5% by weight. 

The thickeners include water-soluble polymers, such as naturally occurring 
polysaccharides, semisynthetic polymers such as cellulosic polymers and starch-based 

25 polymers, synthetic polymers such as vinyl polymers and polyethylene oxide, and water- 
soluble polymers such as clay minerals. In particular, polyacrylic acid type thickeners, 
acrylic acid-alkyl methacrylate copolymer type thickeners and mixtures thereof are 
preferred for their less stickiness and less sliminess. These acrylic acid thickeners are 
preferably used in the form of their sodium salt to develop viscosity. From the standpoint 

30 of finish of the cleaned surface, the thickener content in the aqueous detergent is preferably 
0.01 to 2% by weight, particularly 0.02 to 1% by weight. 
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One or more water-soluble solvents selected from monohydric alcohols, polyhydric 
alcohols, and their derivatives are suitable. From the standpoint of finish, those having a 
vapor pressure of 267 Pa (2 mmHg) or higher are preferred. For example, ethanol, 
isopropyl alcohol, propanol, ethylene glycol monomethyl ether, and propylene glycol 
5 monomethyl ether are preferred. The water-soluble solvent content in the aqueous 
detergent is preferably 1 to 50% by weight, particularly 1 to 20% by weight, in view of odor 
and low irritation to the skin. 

In addition to the above-described components the aqueous detergent can contain 
disinfectants, which endow the aqueous detergent with a disinfecting effect in addition to a 

10 detergent action. Useful disinfectants include hydrogen peroxide, hypochlorous acid, 
sodium hypochlorite, quaternary ammonium salts, sodium benzoate, sodium p- 
hydroxybenzoate, and natural disinfectants such as polylysine. In particular, quaternary 
ammonium salts and polylysine, a natural disinfectant, are preferably used for their stability 
in compounding and disinfecting performance. The disinfectant content in the aqueous 

15 detergent is preferably 0.005 to 2% by weight, particularly 0.01 to 1% by weight from the 
viewpoint of the balance between the disinfecting effect and low irritation to the skin. 

According to necessity, the aqueous detergent can further contain perfumes, 
antifungal agents, colorants (dyes and pigments), chelating agents, waxes, and so forth. 

The content of water, the medium of the aqueous detergent, preferably ranges from 
20 50 to 99.9% by weight, particularly 80 to 99% by weight, to give a good finish to the 
cleaned surface. 

The amount of the impregnated aqueous detergent is preferably 100 to 1000% by 
weight based on the weight of the multilayered sheet (i.e., the weight of the cleaning sheet 1 
in its non-impregnated (dry) state). An amount less than 100% by weight tends to fail to 
25 exhibit sufficient cleaning performance for stain or dust. An amount more than 1000% bv 
weight can result in excessive supply of the detergent to a floor, which may allow stain or 
dust to remain on the floor and adversely affect some kinds of wooden flooring. For 
further improving the cleaning performance, a still preferred amount of the impregnated 
aqueous detergent is 100 to 500% by weight, particularly 150 to 350% by weight, especially 
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200 to 300% by weight. The amount of the impregnated aqueous detergent is measured by 
weighing the aqueous detergent-impregnated multilayered sheet, either as it is or after being 
mangled to remove excess of the aqueous detergent, under no load applied and calculating 
based on the weight of the multilayered sheet. 

5 As shown in Fig. 4, the cleaning sheet 1 of the present embodiment is used for floor 

cleaning as attached to a cleaning part 1 1 of a cleaning tool 10 having a handle 12 of stick 
form connected to the cleaning part 11. In more detail, the cleaning tool 10 is composed of 
a flat cleaning part 1 1 to which the cleaning sheet 1 is attachable and a handle 12 of stick 
form which is rotatively connected to the cleaning part 11 through a universal joint 13. 
10 The cleaning sheet 1 is fixed by means of a plurality of flexible members 14 provided on the 
cleaning part 1 1 . The flexible members 14 each have radial slits. 

The present invention is not limited to the aforementioned embodiment. For 
example, while the cleaning sheet 1 in the above embodiment is a three-ply multilayered 
sheet impregnated with an aqueous detergent, the multilayered sheet may be replaced with a 
15 single-ply, two-ply or four- or more-ply structure. For example, in the above-described 
embodiment, the inner layer 2 may be laminated with the outer layer 3 on only one side 
thereof. 

The shape of the projections on the surface of the cleaning sheet 1 in the above- 
described embodiment can be changed variously, taking into consideration the ease of sheet 
20 production, manageability of the cleaning sheet 1 , and the like. 

Examples: 

The present invention will further be illustrated in greater detail with reference to 
Examples, but the invention is by no means limited thereto. Before entering into Examples 
and Comparative Examples, methods for carrying out evaluation tests are explained. 

25 1) Static friction resistance, indicative of the fiber freedom in the cleaning sheet surface 
layer 

Measurement was made in accordance with the method previously described. The 
400 g load is practically equivalent to the average load imposed to the cleaning sheet 
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attached to Quickie Wiper, a cleaning tool supplied by Kao Corp., while used for floor 
cleaning. 

2) Area ratio of Projections 

Measured in accordance with the method previously described. 

5 3) Hair catching ratio 

The cleaning sheet was attached to Quickie Wiper (Kao Corp.). Five human hairs 
of about 10 cm in length were scattered over floorboards (Woodytile MT613T, supplied by 
Matsushita Electric Works, Ltd.) within an area of 30 cm x 60 cm. The hairs were wiped 
up by two double strokes (60 cm stroke) with the cleaning sheet, and the number of hairs 
10 caught on the cleaning sheet was counted. The same test was successively carried out 6 
times to measure the total number of hairs caught out of 30, which was divided by 30, and 
the quotient was multiplied by 1 00 to give the hair catching ratio (%). 

4) Dust collecting performance 

The cleaning sheet was attached to Quickie Wiper (Kao Corp.). Seven kinds of 

15 dust for JIS testing (fine particles of the Kanto loam) each weighing 0.1 g were each 
uniformly spread on floorboards (Woodytile MT613T, Matsushita Electric Works, Ltd.) 
within an area of 100 cm x 1 00 cm by using a brush. The floorboards were cleaned by 
giving four parallel double strokes of the cleaning sheet. The same test was successively 
conducted 6 times. The dirty cleaning sheet was dried and weighed to obtain the total 

20 weight of the sheet, the nonvolatile content of the detergent, and the collected dust. The 
amount of the collected dust was calculated by subtracting the sheet weight measured before 
impregnation and the theoretical residual nonvolatile content from that total weight. The 
weight of the collected dust was divided by the total weight of the spread dust (0. 1 g x 
6=0.6 g), and the quotient was multiplied by 100 to give the dust collecting ratio (%). 

2 5 5) Performance in removing dry soy sauce stains 

Five drops (0.02 g x 5 drops) of commercially available soy sauce were dropped on 
floorboards of 1 00 x 1 00 cm and dried with a drier. The cleaning sheet was attached to 
Quickie Wiper (Kao Corp.) and wiped over the dry stains of soy sauce. The cleaning 
performance was evaluated based on the following criteria. 
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A: The stains were completely wiped off by 10 double strokes. 
A-B: The stains were completely wiped off by 15 double strokes. 
B: The stains were completely wiped off by 20 double strokes. 
B-C: The stains were completely wiped off by 30 double strokes. 
5 C: The stains were not completely wiped off by more than 30 double strokes. 

6) Manageability of wiper 

The cleaning sheet was attached to Quickie Wiper (Kao Corp.). Floorboards 
(Woodytile E type KER501, supplied by Matsushita Electric Works, Ltd.) were wiped with 
the Quickie Wiper handled with one hand. The manageability of the wiper at the start of 
10 wiping was evaluated according to the following criteria. 

A: The wiper is easily slid by one hand, and the head of the cleaning part of the 
wiper does not lift when a forward slide is turned to a backward slide. 

A-B: The wiper is easily slid by one hand, but the head of the cleaning part 
sometimes lifts slightly at the backward turning. 
15 B-C: The wiper is easily slid by one hand, but the head of the cleaning part lifts at 

the backward turning. 

C: Great force is needed to start forward wiping, and the head of the cleaning-part 
sometimes upsets at the backward turning. 

7) Resistance to fiber fall-off 

20 A mechanical abrasion test was carried out on the surface of the cleaning sheet. 

The resistance to fiber fall-off was evaluated from the amount of fallen fibers according to 
the following criteria. 

A: Scarcely fibers fall off, raising no problem. 
B: Fibers fall off slightly. 

8) Gradual releasability of detergent 

Floorboards of 6 tatami in area (one "tatami" is 90 cm wide and 1 80 cm long; 6 
tatami corresponds to an area of 270 cm x 360 cm) were continuously wiped with Quickie 
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Wiper (Kao Corp.) having the cleaning sheet attached thereto, and the amount of the 
detergent released for every tatanri was measured. The cleaning sheet was detached from 
the head of the cleaning part and weighed for every cleaning operation over an area of one 
tatami to measure the amount of the detergent released per talami. The cleaning operation 
5 per tatami was completed by giving 2 parallel double strokes (one stroke: about 90 cm) 
along the longitudinal direction (180 cm long) and 4 parallel double strokes along the width 
direction (90 cm long). 

9) Performance in removing dry soy sauce stain after cleaning 5 tatami area 

One drop (0.02 g) of commercially available soy sauce was dropped on floorboards 
10 (area: one tatami) and dried with a drier. The floorboards (one tatami) stained with dry 
soy source were cleaned with Quickie Wiper having the cleaning sheet attached thereto that 
had been wiped over clean 5-tatami floorboards, and the cleaning performance was 
evaluated according to the following criteria. The manner of wiping 5-tatami floorboards 
was the same as in the above-described measurement of detergent gradual releasability, 
15 while the soy sauce-stained floorboards were wiped by giving wipes only to the stained 
area, and the relationship between the number of strokes given and the degree of stain 
removal was evaluated. 

A: The stain was completely removed by 10 or less double strokes. 
A-B: The stain was completely removed by 15 double strokes. 
20 B: The stain was completely removed by 20 double strokes. 

B-C: The stain was completely removed by 30 double strokes. 
C: The stain was not completely removed by more than 30 strokes. 

10) Finish 

Clean floorboards of 100 x 100 cm were wiped with Quickie Wiper (Kao Corp.) 
25 having the cleaning sheet attached thereto. After drying, the finish of the floorboards was 
observed with the naked eye under the light of a fluorescent lamp and evaluated on the 
following 3-scale. 

A: No traces (streaks) of detergent components are observed. 
B: A few traces (streaks) of detergent components are observed. 


WO 01/52713 


PCT/JPO 1/002 18 


20 

C: Traces (streaks) of deergent components are observed. 

1 1 ) Load on wiper at the start of wiping 

As shown in Fig. 5, floorboards 34 (Woodytile E type KER501, supplied by 
Matsushita Electric Works, Ltd.) were wiped with Quickie Wiper 30 having a load cell 33 
5 fitted between the cleaning head 31 and the handle 32. The compression load at the start 
of wiping was measured. 

12) Friction resistance 

As shown in Fig. 6, a floorboard 27 (Woody Floor Sheet KER602, supplied by 
Matsushita Electric Works, Ltd.) was put on a horizontal mount 23, and a 10 cm x 10 cm cut 

10 piece 22 of the cleaning sheet was placed thereon. A weight 21 having sandpaper 20 
(Technosander, 1200-grit; water-resistant paper available from 3M) stuck to its 10 cm x 
10 cm base (the total weight inclusive of the sandpaper was 400 g) was put on the cleaning 
sheet with the sandpaper in contact with the cleaning sheet. A thread 24 was attached to a 
side of the weight, and the other end of the thread 24 was attached to a load cell 26 of a 

15 tensile tester (RTM-25, supplied by ORIENTEC Co.) through a pulley 25. The tensile 
tester was operated to move the weight 21 in a horizontal direction by 30 mm at a speed of 
500 mm/min, and the maximum static friction resistance in the initial movement was 
measured, which was taken as a friction resistance. The measurement was made in both 
the machine direction (MD), i.e., the sheet running direction in the production of the 

20 cleaning sheet and the cross direction (CD) of the sheet, and the average was obtained. 

EXAMPLE 1 

Air-through nonwoven fabric having a basis weight of 27 g/nr was made of three- 
dimensionally crimped low-melting fiber having a core/sheath structure comprising 
polypropylene as a core and polyethylene as a sheath (2.8 dtex x 51 mm; melting point of 
25 the sheath component: 130°C). The fibers were thermally bonded among themselves at a 
temperature of 140°C. The resulting air-through nonwoven fabric had a breaking strength 
of 1660 cN/25 mm in the machine direction and 220 cN/25 mm in the cross direction. 

Separately, rayon fiber (1.7 dtex x 40 mm), acrylic fiber (0.9 dtex x 51 mm) and 
core/sheath fiber having polypropylene as a core and polyethylene as a sheath (1.0 dtex x 
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38 mm) were mixed at a weight ratio of 50/25/25 and carded in a conventional carding 
machine to prepare a fiber web having a basis weight of 19g/m : . The fiber web was 
superposed on each side of the air-through nonwoven fabric. The three layers were 
subjected to water needling under a low energy condition to entangle the air-through 
5 nonwoven fabric and the fiber webs to prepare composite spun lace nonwoven fabric having 
a basis weight of 65 g/nr of which the surface layer had a high degree of fiber freedom. 
The resulting nonwoven fabric was passed through a supersonic embossing machine to give 
the whole surface of the nonwoven fabric an uneven diamond pattern. 

The resulting nonwoven fabric was impregnated with an aqueous detergent 
10 (viscosity: 500 mPas/25°C) comprising water, ethanol, 2-amino-2-methyI-l-propanol, 
dodecyl glycoside (degree of condensation: 1.4). and a thickener (Carbopole ETD2020, 
available from Nikko Chemical K.K.) at a ratio of 93.73/6/0.1/0.1/0.07 (by weight) to 
prepare a floor cleaning sheet. The amount of the impregnated aqueous detergent was 
250% based on the weight of the nonwoven fabric. "Carbopole ETD2020" is an acrylic 
15 acid-alkyl (C u ,-C 3() ) methacrylate copolymer. The residual nonvolatile content of the 
aqueous detergent was 0.17%. The floor cleaning sheet had a projection area ratio of 
76.0% based on the apparent area of the cleaning sheet. The cleaning sheet had a breaking 
strength of 2850 cN/25 mm in the machine direction (MD) and of 360 cN/25 mm in the 
cross direction (CD). 

20 EXAMPLE 2 

The composite spun lace nonwoven fabric obtained in Example 1 was again 
subjected to water needling treatment under a low energy condition to prepare composite 
spun lace nonwoven fabric whose degree of fiber freedom was slightly lower than that in 
Example 1. Thereafter, the nonwoven fabric was embossed and impregnated with an 
25 aqueous detergent in the same manner as in Example 1 to prepare a floor cleaning sheet. 

EXAMPLE 3 

The composite spun lace nonwoven fabric obtained in Example 1 was again 
subjected to water needling treatment under an energy condition higher than that adopted in 
Example 2 to prepare composite spun lace nonwoven fabric whose degree of fiber freedom 
30 was slightly lower than that in Example 2. Thereafter, the nonwoven fabric was embossed 
and impregnated with an aqueous detergent in the same manner as in Example 1 to prepare 
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a floor cleaning sheet. 
EXAMPLE 4 

The composite spun lace nonwoven fabric obtained in Example 1 was again 
subjected to water needling treatment under an energy condition higher than that adopted in 
5 Example 3 to prepare composite spun lace nonwoven fabric whose degree of fiber freedom 
was slightly lower than that in Example 3. Thereafter, the nonwoven fabric was embossed 
and impregnated with an aqueous detergent in the same manner as in Example 1 to prepare 
a floor cleaning sheet. 

EXAMPLE 5 

10 Rayon fiber (1.7 dtex x 40 mm) and core/sheath fiber having polypropylene as a core 

and polyethylene as a sheath (1.0 dtex x 51 mm) were mixed at a weight ratio of 50/50 and 
carded in a conventional carding machine to prepare a fiber web having a basis weight of 
65 g/nv The fiber web was subjected to water needling under a low energy condition to 
entanule the constituent fibers to prepare spun lace nonwoven fabric having a high degree of 

15 fiber freedom The resulting nonwoven fabric was embossed in the same manner as in 
Example 1 . Thereafter, the nonwoven fabric was impregnated with an aqueous detergent 
in the same manner as in Example 1 to prepare a floor cleaning sheet. The floor cleaning 
sheet had a projection area ratio of 73.3% based on the apparent area of the cleaning sheet. 
The cleaning sheet had a breaking strength of 4410 cN/25 mm in the machine direction 

2 0 (MD) and of 640 cN/25 mm in the cross direction (CD). 

COMPARATIVE EXAMPLE 1 

The composite spun lace nonwoven fabric obtained in Example 1 was again 
subjected to water needling treatment under an energy condition higher than that adopted in 
Example 4 to obtain composite spun lace nonwoven fabric whose degree of fiber freedom 
25 was lower than that in Example 4. Thereafter, the nonwoven fabric was embossed and 
impregnated with an aqueous detergent in the same manner as in Example 1 to prepare a 
floor cleaning sheet. 

COMPARATIVE EXAMPLE 2 

Composite spun lace nonwoven fabric having a low degree of fiber freedom was 
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prepared with the same construction and under the same conditions as in Example 1 , except 
that the water needling treatment was carried out under an energy condition lower than that 
adopted in Example 1. Thereafter, the nonwoven fabric was embossed and impregnated 
with an aqueous detergent in the same manner as in Example 1 to prepare a floor cleaning 
5 sheet. 

COMPARATIVE EXAMPLE 3 

The non-embossed composite spun lace nonwoven fabric of Comparative Example 2 
was impregnated with an aqueous detergent in the same manner as in Example 1 to prepare 
a floor cleaning sheet. 

10 COMPARATIVE EXAMPLE 4 

The spun lace nonwoven fabric obtained in Example 5 was again subjected to water 
needling treatment under an energy condition higher than that in Example 5 to prepare 
composite spun lace nonwoven fabric having a lower degree of fiber freedom than in 
Example 5. Thereafter, the nonwoven fabric was embossed and impregnated with an 
15 aqueous detergent in the same manner as in Example 1 to prepare a floor cleaning sheet. 

The floor cleaning sheets obtained in Examples and Comparative Examples were evaluated 
with respect to the items (1) to (7) described above. The results obtained are shown in 
Table 1 below. 
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TABLE 1 



Example 

Comparativ e Exam 

pie 


1 2 

3 4 

5 

1 2 3 

4 

Sheet Structure 

I 

II 

I 

II 

Basis Weight (g/m J ) 

65 

Embossing 

done 

done 

undone 

done 

Amount of 
Impregnated 
Detergent (%) 

250 

250 

250 

250 

250 

250 

250 

250 

250 

Projection Area Ratio 
(%) 

76.0 

75.2 

74.5 

72.1 

73.3 

70.1 

79.0 


68.6 

Breaking 
Strength 
(cN/25mm) 

MD 

2850 

3120 

3320 

3750 

4410 

7320 

2320 

2290 

7600 

CD 

360 

410 

440 

470 

640 

860 

290 

290 

1150 

Static Friction 
Resistance (cN) 

MD 

1730 

1410 

1350 

1090 

1460 

650 

2510 

2650 

755 

CD 

1840 

1420 

1380 

1250 

1545 

710 

2700 

2980 

785 

Hair Catching Ratio 
(%) 

73 

64 

64 

60 

64 

17 

64 

67 

30 

Dust Collecting Ratio 
(%) 

89 

87 

89 

88 

87 

85 

88 

89 

86 

Dry Soy Sauce Stains 
Removing 
Performance 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Manageability of 
Wiper 

A 

A 

A 

A 

A 

A 

B 

C 

A 

Resistance to Fiber 
Fall-off 

A 

A 

A 

A 

A 

A 

B 

C 

A 


I: composite spun lace nomvoven fabric 
II: spun lace nomvoven fabric 


EXAMPLE 6 

5 A floor cleaning sheet was prepared by impregnating the composite spun lace 

nonwoven fabric obtained in Example 2 with an aqueous detergent which was prepared in 
the same manner as in Example 1 except for using no thickener (water/ethanol/2-amino-2- 
methyl-l-propanol/dodecyl glucoside (degree of condensation: 1.4)=93. 8/6/0. 1/0.1 (by 
weight); viscosity: 4 mPa-s/25°C). The amount of the impregnated aqueous detergent was 
io the same as in Fy^rnnle 7. The residual no n vn!ati!e content n? the pompous detergp->t was 
0.1%. 


EXAMPLE 7 

Detergents having a viscosity of 25 mPa s (residual nonvolatile content: 0.11%), 
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5000 mPa-s (residual nonvolatile content: 0.21%) and 25000 mPas (residual nonvolatile 
content: 0.30%) at 25°C were prepared according to the same formulation of Example 1, 
except for appropriately altering the proportion of the thickener. The composite spun lace 
nonwoven fabric obtained in Example 2 was impregnated with each of the detergents to 
5 prepare three kinds of floor cleaning sheets. The amount of the impregnated detergent was 
the same as in Example 2. 

The floor cleaning sheets obtained in Examples 6 and 7 were evaluated with respect 
to the items (1) to (7) described above. Additionally, the floor cleaning sheets obtained in 
Examples 2. 6. and 7 were evaluated in terms of gradual releasability of detergent according 
10 to the method (S) described above. The results obtained are shown in Table 2 below. 


TABLE 2 






Example 




2 

6 


7 


Sheet Structure 

composite spun lace nonwoven fabric 

Embossing 

done 

done 

done 

Projection Area Ratio (%) 

75.2 

82.5 

77.3 

69.5 

69.2 

Viscosity of Aqueous Detergent 
{mPa-s/25°C) 

500 

4 

25 

5000 

25000 

Static Friction 

MD 

1410 

1480 

1350 

1380 

1360 

Resistance (cN) 

CD 

1420 

1510 

1470 

1440 

1390 

Hair Catching Ratio (%) 

64 

53 

64 

73 

73 

Dust Collecting Ratio (%) 

87 

90 

89 

85 

87 

Dry Soy Sauce Stains 
Removing Performance 

A 

A 

A 

A 

A 

Manageability of Wiper 

A 

A 

A 

A 

A 

Resistance to Fiber Fall-off 

A 

A 

A 

A 

A 


1st tatami 

1.18 

2.18 

1.54 

0.72 

0.55 

Gradual 
Releasability of 
Detergent (g) 

2nd tatami 

0.48 

0.63 

0.52 

0.43 

0.33 

3rd tatami 

0.35 

0.35 

0.35 

0.31 

0.28 

4th tatami 

0.24 

0.28 

0.24 

0.23 

0.23 

5th tatami 

0.22 

0.23 

0.20 

0.21 

0.18 


6th tatami 

0.20 

0.20 

0.20 

0.17 

0.15 


15 


COMPARATIVE EXAMPLE 5 

A commercially available wet sheet available from Sun Japan K.K. was evaluated 
for the above-described items (1) to (7). The results obtained are shown in Table 3 below. 
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TABLE 3 



(~*f>rnri?irj>1 iv<* 

Sheet Structure 

cniin lace 

■31/ 111 I La wv 

nonwoven 
fabric 

Basis Weight (g/m 2 ) 

73 

Embossing 

undone 

Breaking 

Strength (cN/25mm) 

MD 

5720 

CD 

1130 

Amount of Impregnated 
Detergent (%) 


250 

Static Friction 
Resistance (cN) 

MD 

815 

CD 

780 

Hair Catching Ratio (%) 

13 

Dust Collecting Ratio (%) 

89 

Dry Soy Sauce Stains 
Removing Performance 

A 

Manageability of Wiper 

A 

Resistance to Fiber Fall-off 

A 


As is apparent from the results shown in Tables 1 to 3, it is seen that the floor 
cleaning sheets of Examples 1 to 7 (the products of the present invention) have high fiber 
5 freedom in the surface thereof to exhibit excellent performance in catching hair and. .dust. 
It is also seen that they exhibit excellent performance in removal of stains on the floor, 
satisfactory manageability when attached to a wiper, and hardly undergo fall-off of fiber. 
It is recognized that use of an aqueous detergent whose viscosity is in a specific range 
prevents excessive release of the detergent in the beginning of wiping operation thereby to 
10 secure sustainability for cleaning a wide area. 

EXAMPLES 8 TO 12 

Air-through nonwoven fabric having a basis weight of 27 g/nr was prepared from 
low-melting fiber having a core/sheath structure made of polypropylene as a core and 
polyethylene as a sheath and having three-dimensional crimp (2.8 dtex x 51 mm; melting 
15 point of the sheath component: 130°C). The fibers were thermally bonded among 
themselves at 140°C. The air-through nonwoven fabric had a breaking strength of 
1660 cN/25 mm in the machine direction (MD) and 220 cN/25 mm in the cross direction 
(CD). 
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Separately, rayon fiber (1.7dtex x 40 mm), acrylic fiber (0.9 dtex x 51 mm) and 
core/sheath fiber having polypropylene as a core and polyethylene as a sheath (1.0 dtex x 
38 mm) were mixed at a weight ratio of 50/25/25 and carded in a conventional carding 
machine to prepare a fiber web having a basis weight of 19g/m : . The fiber web was 
5 superposed on each side of the air-through nonwoven fabric. The three layers were 
subjected to water needling under a low energy condition to entangle the air-through 
nonwoven fabric and the fiber webs to prepare composite spun lace nonwoven fabric having 
a basis weight of 65 g/m : of which the surface layer had a high degree of fiber freedom. 
The whole surface of the nonwoven fabric was given an uneven diamond pattern by means 
10 of an ultrasonic embossing machine. 

The resulting nonwoven fabric was impregnated with an aqueous detergent 
(viscosity: 25 mPa-s/25°C) comprising water, ethanol, 2-amino-2-methyl-l-propanol, 
dodecyl glycoside (degree of condensation: 1.4), and a thickener (Carbopole ETD2020, 
available from Nikko Chemical K.K.) at a ratio of 93.73/6/0.1/0.1/0.07 (by weight) to 
15 prepare a floor cleaning sheet. The amount of the impregnated aqueous detergent was 
250% based on the weight of the nonwoven fabric. "Carbopole ETD2020" is an acrylic 
acid-alkyl (C, () -C 3( ,) methacrylate copolymer. The aqueous detergent-impregnated cleaning 
sheet had a breaking strength of 3120cN/25 mm in the machine direction (MD) and of 
410 cN/25 mm in the cross direction (CD). 

20 Detergents having a viscosity of 60 mPa-s (Example 9), 500 mPas (Example 10), 

5000 mPa-s (Example 1 1) and 25000 mPa-s (Example 12) at 25°C were prepared from the 
same composition as described above except that the amounts of the thickener and water 
were altered appropriately. The same nonwoven fabric as described above was 
impregnated with each of these detergents in an amount of 250% to prepare floor cleaning 

25 sheets. 

COMPARATIVE EXAMPLE 6 

Composite spun lace nonwoven fabric having a relatively low degree of fiber 
freedom was prepared in the same manner as described above, except that the water 
needling was carried out under a high energy condition to entangle the air-through 
30 nonwoven fabric and the fiber webs. The resulting nonwoven fabric was embossed in the 
same manner as in Example 8 and then impregnated with a detergent having the same 
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composition as described above o.cept for containing no thickener (water/ethanol/2-amino- 
2-methyl-l-propanol/dodecyl glycoside (degree of condensation: 1. 4)=93. 8/6/0. 1/0. 1) to 
prepare a floor cleaning sheet. 

COMPARATIVE EXAMPLE 7 

5 The composite spun lace nonwoven fabric having a relatively low degree of fiber 

freedom which was prepared in Comparative Example 6 was embossed in the same manner 
as in Example 8 and then impregnated with a detergent having the following composition 
containing solid particles in an amount of 250% based on the weight of the nonwoven fabric 
to prepare a floor cleaning sheet. 

10 Composition of detergent: 

Spherical silicone resin (solid particles having an average particle size of 
3 um)/dodecyl glycoside (degree of condensation: 1.4)/xanthan gum/ethanol/water 
=3/0.5/0.13/20/76.37 (by weight); viscosity at 25°C: 46 mPa-s. 

The floor cleaning sheets obtained in Examples 8 to 12 and Comparative Examples 6 and 7 
15 were evaluated for the items (2) to (4) and (8) to (1 1). The results are shown in Table 4 
below. 


WO 01/52713 


PCT/JPOI/00218 


TABLE 4 



Example 

Comp. Example 

8 

9 10 11 

12 

6 7 

Sheet Structure 

composite spun lace nonwoven fabric 

Embossing 

done 

Projection Area Ratio (%) 

77.3 

76.0 

75.2 

69.5 

69.2 

77.9 

75.1 

Breaking Strength 
(cN/25mm) 

MD 

3120 

3120 

3120 

3120 

3120 

7320 

7320 

CD 

410 

1 1 n 
410 

410 

410 

410 

860 

860 

Detergent 

Viscosity 
(mPa-s/25°C) 

25 

60 

500 

5000 

25000 

4 


Residual 
Nonvolatile Content 
(%) 

0.11 

0.12 

0.17 

0.21 

0.30 

0.10 

3.63 

Gradual 
Rclcasability of 
Detergent (g) 

1st tatami 

1.54 

1.34 

1.18 

0.72 

0.55 

2.05 

1.53 

2nd tatami 

0.52 

0.57 

0.48 

0.43 

0.33 

0.62 

0.54 

3rd tatami 

0.35 

0.34 

0.35 

0.31 

0.28 

0.35 

0.33 

4th tatami 

0.24 

0.26 

0.24 

0.23 

0.23 

0.26 

0.26 

5th tatami 

0.20 

0.22 

0.22 

0.12 

0.18 

0.22 

0.21 

6th tatami 

0.20 

0.20 

0.20 

0.17 

0.15 

0.20 

0.20 

Static Friction Resistance of 
Sheet (cN) 

MD 

1350 

1350 

1410 

1380 

1360 

650 

650 

CD 

1470 

1450 

1420 

1440 

1390 

710 

710 

Hair Catching Ratio (%) 

64 

67 

64 

73 

73 

17 

17 

Dust Collecting Ratio (%) 

89 

89 

87 

85 

87 

85 

85 

Dry Soy Sauce Stain Removing 
Performance after Cleaning 5-tatami 
Area 

A 

A 

A 

A 

A 

A-B 

A 

Finish 

A 

A 

A 

A 

A 

A 

C 

Manageability of Wiper at wiping 1st 
tatami (load for starling wiping: N) 

A 

(20.3) 

A 
(19.2) 

A 
(19.1) 

A 
(16.6) 

A 
(14.9) 

A-B 

(26.6) 

A 
(21.1) 


As is apparent from the results shown in Table 4, it is seen that the floor cleaning 
sheets of Examples 8 to 12 (the products of the invention) prevent excessive release of the 
5 detergent in the beginning of wiping operation thereby to secure sustainability for cleaning a 
wide area. Further, the surface fibers have high freedom, exhibiting excellent hair and dust 
catching properties. It is also seen that they have excellent performance in removing floor 
stains and give a satisfactory finish after cleaning and that the wiper to which they are 
attached is easily manageable. 


10 EXAMPLES 13 TO 17 

Air-through nonwoven fabric having a basis weight of 27 g/nr was prepared from 
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low-melting fiber having a core/sheath structure made of polypropylene as a core and 
polyethylene as a sheath and having three-dimensional crimp (2.8 dtex x 51 mm; melting 
point of the sheath component: 130°C). The fibers were thermally bonded among 
themselves at 140°C. The air-through nonwoven fabric had a breaking strength of 
5 1790 cN/25 mm in the machine direction (MD) and 240 cN/25 mm in the cross direction 
(CD). 

Separately, rayon fiber (1.7 dtex x 40 mm), acrylic fiber (0.9 dtex x 51 mm) and 
core/sheath fiber having polypropylene as a core and polyethylene as a sheath (1.0 dtex x 
38 mm) were mixed at a weight ratio of 50/25/25 and carded in a conventional carding 

10 machine to prepare a fiber web having a basis weight of 19 g/rrr. The fiber web was 
superposed on each side of the air-through nonwoven fabric. The three layers were 
subjected to water needling under a low energy condition to entangle the air-through 
nonwoven fabric and the fiber webs to prepare composite spun lace nonwoven fabric having 
a basis weight of 65 g/m : of which the surface layer had a high degree of fiber freedom. 

15 The whole surface of the nonwoven fabric was given an uneven diamond pattern by means 
of an ultrasonic embossing machine. 

A floor cleaning sheet was prepared by impregnating the resulting nonwoven fabric 
with an aqueous detergent (viscosity: 500 mPa-s/25°C) comprising water, ethanol, 2-amino- 
2-methyi-l-propanol, dodecyl glycoside (degree of condensation: 1.4), and a thickener 
20 (Carbopole ETD2020. available from Nikko Chemical K.K.) at a ratio of 
93.73/6/0.1/0.1/0.07 (by weight). The amount of the impregnated aqueous detergent was 
150% (Example 13), 250% (Example 14), 300% (Example 15) or 350% (Example 16) based 
on the weight of the nonwoven fabric. "Carbopole ETD2020" is an acrylic acid-alkyl (C,„- 
C 30 ) methacrylate copolymer. 

25 An aqueous detergent having a viscosity of 4 mPa-s at 25°C was prepared from the 

same composition as described above except for containing no thickener. The same 
nonwoven fabric as described above was impregnated with the resulting detergent in an 
amount of 250% to prepare a floor cleaning sheet (Example 17). 


COMPARATIVE EXAMPLE 8 
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The spun lace nonwoven fabric obtained in Example 13 was again subjected to water 
needling under an energy condition higher than in Example 13 to prepare composite spun 
lace nonwoven fabric having a lower degree of fiber freedom than that of Example 13. 
The resulting nonwoven fabric was embossed and impregnated with an aqueous detergent in 
5 the same manner as in Example 13 in an amount of 100% based on the weight of the 
nonwoven fabric to prepare a floor cleaning sheet. 

The floor cleaning sheets obtained in Examples 13 to 17 and Comparative Example 
8 were evaluated in terms of amount of detergent release in accordance with the above- 
described method and also evaluated for the items ( 1 ) to (4), (8), (9), and (12). In addition, 
l o the level difference between projections and depressions was measured in accordance with 
the above-described method. The results obtained are shown in Table 5. 


TABLE 5 



Example 

Comp. 
Example 

13 14 

1 5 

16 

17 

8 

Sheet Structure 

composite spun lace nonwoven fabric 

Embossing 

done i 

Projection Area Ratio (%) 

62.5 

73.4 

79.2 

82.1 

75.2 

39.7 | 

Projection/ Depression Level 
Difference (mm) 

0.40 

0.37 

0.37 

0.36 

0.34 

0.21 

Breaking Strength 
(cN/25mm) 

MD 

3180 

3350 

3410 

3450 

3340 

6490 

CD 

430 

460 

460 

460 

460 

750 

Detergent 

Impregnated 
Amount (%) 

150 

250 

300 

350 

250 

100 

Viscosity 
(mPa-s/25°C) 

500 

500 

500 

500 

4 

500 

Residual Non- 
volatile Content 
(%) 

0.17 

0.17 

0.17 

0.17 

0.10 

0.17 

Amount of Detergent Release (g) 

0.0053 

0.0146 

0.0248 

0.0377 

0.0172 

0.0014 

Static Friction Resistance of 
Sheet (cN) 

MD 

1115 

1190 

1220 

1300 

1210 

840 

CD 

1210 

1350 

1420 

1440 

1390 

890 

Hair Catching Ratio (%) 

73 

67 

64 

53 

57 

37 

Dust Collecting Ratio (%) 

89 

89 

87 

85 

87 

85 

Dry Soy Sauce Slain Renio\ing 
Performance after Cleaning 5- 
tatami Area 

A 

A 

A 

A 

A 

B 

Manageability of Wiper 

A 

A 

A-B 

A 

A 

A 

Friction Resistance (cN) 

t. 295 

325 

358 

422 

360 

216 
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Industrial Applicability: 

The present invention provides a floor cleaning sheet of wet type used as attached to 
a mop-like cleaning tool, which is competitive in price, can be used for cleaning a wide area 
and exhibits satisfactory performance particularly in catching hair and lint. 

The present invention provides a floor cleaning sheet which gradually releases the 
detergent in a stable manner and has good manageability. 

The present invention provides a floor cleaning sheet which has the characteristics of 
both a dry sheet and a wet sheet and is capable of removing dust, hair, solid foreign matter, 
and stains from a floor without needing another dry wipe. 

The present invention provides a floor cleaning sheet which serves for protection, 
polish, and disinfection for floors. 
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CLAIMS 

1. A floor cleaning sheet impregnated with an aqueous detergent to be attached to a 
cleaning part of a cleaning tool having a handle of stick form connected to the cleaning part 
wherein 

5 the surface layer of the sheet which is to be brought into contact with a floor 

comprises nonwoven fabric formed by fiber entanglement of a fiber web, and the surface 
layer has a static friction resistance of 900 to 2500 cN against #1200-grit sandpaper. 

2. The floor cleaning sheet according to claim 1, wherein the aqueous detergent 
contains substantially no water-insoluble solid particles, has a viscosity of 20 to 

10 30000 mPa-s at 25°C, and is present in an amount of 100 to 1000% by weight based on the 
dry weight of the sheet. 

3. The floor cleaning sheet according to claim 1, wherein the cleaning sheet releases 
0.004 to 0.04 g/100 cnr of the aqueous detergent under a load of 400 g/100 cnr and has a 
large number of projections and depressions on the surface thereof, and the aqueous 

15 detergent is present in an amount of 100 to 1000% by weight based on the dry weight of the 
sheet. 

4. The floor cleaning sheet according to claim 1, wherein the sheet before being 
impregnated with the aqueous detergent has a basis weight of 40 to 200 g/nr, and the 
surface layer is made of nonwoven fabric comprising fibers having a fiber length of 20 mm 

20 or longer and has a large number of projections and depressions on the surface thereof 

5. The floor cleaning sheet according to claim 1, wherein the surface layer comprises 
30 to 98% by weight of hydrophilic cellulose fiber and 2 to 70% by weight of low-melting 
thermoplastic fiber based on the dry weight of the surface layer and has a large number of 

projections and depressions which are densified by heat and pressure application, the total 
25 area of the projections being 30 to 95% based on the apparent area of the cleaning surface of 
the cleaning sheet. 


6. 


The floor cleaning sheet according to claim 1, wherein the cleaning sheet is a unitary 
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multilayered sheet impregnated with the aqueous detergent, the multilayered sheet 
comprising a high-strength sheeting material having on at least one side thereof a nonwoven 
fiber aggregate formed by fiber entanglement of a fiber web, in which the fibers of the fiber 
web are entangled not only among themselves but with the sheeting material, the 
multilayered sheet has a breaking strength of 200 cN/25 mm or higher, and the nonwoven 
fiber aggregate has a basis weight of 8 to 70 g/m : . 

7. The floor cleaning sheet according to claim 1, where the aqueous detergent consists 
of substantially water-soluble components and has a residual nonvolatile content of 10% by 
weight or less 

8 The floor cleaning sheet according to claim 1, wherein the aqueous detergent 
contains a polyacrylic acid type thickener, an acrylic acid-alkyl methacrylate copolymer 
type thickener or a mixture thereof. 

9. A floor cleaning sheet impregnated with an aqueous detergent which is used as 
attached to a cleaning tool having a cleaning part, to which the cleaning sheet is to be 
attached, and a handle of stick form connected to the cleaning part, wherein: 

the cleaning sheet releases 0.004 to 0.04 g/100 enr of the aqueous detergent under a 
load of 400 g/100 enr and has a large number of projections and depressions on the surface 
thereof, and the aqueous detergent is present in an amount of 100 to 1000% by weight based 
on the dry weight of the sheet. 
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